The azimuthal angular distribution of baryon-antibaryon pairs in a quark jet is calculated and compared with experimental data in e+e-annihilation.
A calculation of this azimuthal angular distribution of baryon-antibaryon pairs has been done by H. Fraas, H. R. Gerhold, W. Majerotto and myself71. The basic assumption entering is that the transverse momenta of the created diquark and antidiquark are locally compensated. As the diquark is most probably not just a pointlike object one has to allow also for "break-up. " We do this by assigning a probability p3 that the first particle emitted from the diquark is a meson, and a probability p4 that the first particle emitted is a baryon, with P3 + P4 = 1 (see also Ref. 4 for the definition of p3 and ~4). would be inclined to infer from this a large amount of diquark splitting, i.e. 0.5 & p3 & 1. The TASS0 group, however, has compared its results also with the prediction of the LUND model31 which also gives a rather flat 4 distribution for the p -p pairs although in this model there is no diquark splitting at all (corresponding to p3 = 0 in our notation). The reason for this behaviors) lies in the manner gluon fragmentation is treated within the LUND model. In this model hadronization takes place along the color flux lines which will be distorted when a hard gluon is emitted. The Lorentz transformation necessary to go from the CMS of each string piece to the laboratory frame affects mostly the slow baryons. As the TASS0 group applies a cut jpj 5 1.2 GeV/c to the p and p momenta, the correlation between the p and the p becomes to a large extent washed out8).
In order to study the nature of the diquark by means of Eqs.
(1) and (2) one, therefore, needs baryon-antibaryon events in "thin" jets, i.e. quark jets which are not affected by gluon radiation. Knowing more about baryon production in quark jets one could then again consider three-jet events, obtaining in this way more detailed information about gluon fragmentation.
If in a good sample of clean two-jet events the 4 distribution of baryon-antibaryon pairs still turns out to be flat one might have to abandon the notion of the diquark at all.
